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Here the .transfer i characteristics of o triode transistor --- 
under current control and with dirferent wiring schemes are 
obtained. The analytical form of the ‘transfer.. characteristic 
gives the possibility to consider the collector capacity and 
the load resistance of the triode. At first the transition cha- 
racteristic of a triode in a scheme with a grounded and cur- 
rent-controlled basis is investigated. Laplace's representation 
of the current ‘transfer. characteristic g(t) ... equation (1) 
obtained in Reference 1 is put down, which corresponds to the 
deltaform [6 (t) emitter current. The consideration of the 
collector capacity Ci and the finite load resistance Ry oad 


with the help of the equivalent scheme with small signals far 
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the collector circuit leads to equation (7). By pplication of 
the multiplioation theorem of operation calculus the ‘trens-- 
fer. characteristic G(t) of the triode ... equation (8), 
which takes the influence of the collector capacity and of the 
load resistance into consideration, is obtained. G(t) is t. 
exact solution of the problem investigated by A. V. Ayrape.- 
and S. M. Ryvkin (Reference 5). There are 5 references, 
5 of which are Soviet. 
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TITLE: A New Longitudinal Magnetostriction affect ‘and yy3 applic- 
. ation to the Determination of the Ratio Between the Cor- 
centrations of Heavy and Light Holes 


PERIODICAL: Fizika tverdogo tela, 1959, Yol 1, Nr 9, pp 1372 - 4375 (USSR): 


ABSTRACT: When investigating the diffusion of the nonequilibrium carrier 
in the magnetic field, the appearance of electrical fields is 
ysually studied (e.g. the photomagnetic Kikoin-Noskov efrect). 

The present paper offers the results obtained from an investig- 
ation of the concentration distribution of the minority carrier 
in the magnetic field, and in particular, the results of an 
investigation of the longitudinal magnetostriction effect in 
the longitudinal magnetic field. A plane-parallel semicon- 
ductor plate was arranged perpendicularly to a homogenous 
magnetic ficld. On the plate, 4& point light probe exactly 

faced a point collector. The iniected nonequilibriua carriers 
diffused through the plate and the collector determined the 

Card 1/3 concentration of the minority carrier. The concentration 
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recorded thereby increased with H. Figure 1 shows a: schematic 

; . repredeptation of the measuring arrangenent, a description of 
which is given. Theoretically, one obtains for the concentration 
of the injected carrier on the z-axis 


-2/1 
4 Pe p 


(H\[z):An - pz) 
- a” 2eD,2 1(y, | 
production rate, 1, the diffusion length, D, the electron 


diffusion coefficient. Figure 2 shows the result obtained by 
an attempt of experimentally verifying this formula for 
electron injection into hole-type germaniun. The best agree- 
ment is obtained with a microscopic drift mobility of the 
electrons (° = 3650 om-/v.800. When investigating the hole 


n 
aiffusion in n-type gernaniua) a considerable divergence 


between theory and experiment is observed, which, however, 
can be explained when taking into account the existence of 


» where ip is the electron-hole pair 
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heavy and light holes. The theoretical curve drawn for ‘is 
case nicely describes the experimental results. The con- 
centration ratio between heavy and light holes is deduced 
from measuring results as being 57; this value approaches 
the result (50.0) obtained by an other way (Ref 1). There 
are 2 figures and 2 references. 
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TITLE: Theory of the Anisotropic Photomagnetic Effect in Germaniun 


PERIODICAL! Fizika tverdogo tela, 1960, Vol. 2, Noe 15 PP- 153-156 


TEXT: The article under review deals with the photomagnetic effect dis- 
covered and studied py I. K. Kikoin and Yu. A. Bykovskiy (Refs. 4-3). In 
contrast to the ordinary photomagnetic effect, the sign of this effect 
does not change with changing direction of the magnetic field. It is 
described as follows: An electric field is generated in an j{lluminated 
sample located in a magnetic field that forms 4 certain angle a with the 
{illuminated surface. This field is generated not only in the d@irecticn 
corresponding to the ordinary photomagnetic effect (according to Kikoin - 
Noskov) but also in a direction perpendicular to the former. Studies of 
the even (quadratic) effect on germanium have shown (Ref. 3) that the 
formula holding for the ordinary photomagnetic effect is not applicable 
to anisotropic samples. Here, the effect is non-zero even at a= 0. 
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opment of this effect. 
uctivity of the sample, 
When the sample is 


er mechanism for the devel 
otropic nature of the cond 
ce of the magnetic field. 
e of a magnetic field, the direction of the 

the p-n pairs deviates from the direction of 


the arising concentration gradient. This is ascribed to the anisotropic 
nature of conductivity. For this reason, there is 4 non-zero component 
of the ambipolar flux in the direction of the magnetic field, though the 
magnetic field lies in a plane with the illuminated surface of the 


This component is not caused by the "repeated" deviation but by 
y within the magnetio field. The 


The author suggests anoth 
It is related to the anis 
which arises in consequen 
4{lluminated in the presenc 
ambipolar current flux of 


sample. 
the effect of the change in resistivit 
authors believe that this mechanism offers an explanation of the even 


anisotropic photomagnetic effect observed by Kikoin and Bykovskiy in 
n-type germanium. The illuminated surface of the latter coincides with 
the (111) plane. f this effect is given. The author 
thanks S. M. Ryvkin and S. R. Novikev for their discussion of the 
article under review. There are 1 figure and 7 references, 5 of which 


are Soviet. ¥ 
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AUTHOR: Grinberg, A. A. 
A 
TITLE: Photomagnetic Effect in Isotropic Semiconductors and Its 
Application for the Measurement of the Lifetime of Minority 
Carriers y\ 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 5, pp. 836-847 


TEXT; An equation for the current, with regard to two types of carrier 
with equal signs (holes), is derived from the kinetic equation with ar- 
bitrary dependence of the relaxation time on the energy. The photocurrent 
and the photomagnetio emf are determined for arbitrary magnetic fields by 
means of this equation within the range of the application of the solution 
of the classical equation of motion. The photomagnetic method of measuring 
the lifetime is investigated next, and equations for the determination of 
the lifetime on transitions to strong fields are derived. Moreover, a sur- 
vey on studies carried out in this field is given in the paper, and the 
following persons are mentioned: B. Ya. Moyzhes, Yu. N. Obraztsov, 

I. K. Kikoin, Yue A. Bykovekiy, A. G. Mironov, K. B. Tolpygo, G. Ye. Pikus, 
and A. I. Ansel'm. Fig. 1 shows the experimental setup for the measuring of 
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the_photomagnetoelectrio tiecs (Kikoin-Noskov effect). Fig.2 shows the 
difference between the regular actual lifetime and that computed from for- 


mula (31) for various magnetic field atrengths. The magnetic field extends 
along the Z-axis, and the exposed surface coincides with the area (XZ). 

The exposure is accomplished with light with a depth of penetration much 
smaller than the diffusion length of the disequilibrated carrier. Presuming 
that the sample be long as compared to its thickness, and that E does 


therefore not depend on x, it is found, according to the potential of the 
electric field, that E_ does not depend on y. The author finally expresses 
his gratitude to S. M.*Ryvkin, Doctor of Physical and Mathematical Sciences. 
There are 2 figures and 35 references: 16 Soviet and 19 English. 


ASSOCIATION: Pizdko-tekhnicheskiy institut AN SSSR, Leningrad 
(Institute of Physics and Technology AS USSR Leningrad) 


SUBMITTED: August 5, 1959 


Card 2/2 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


Chin DEK C. ry ry. 


s3/181/60/002/007/001/042 


B006/B070 
AUTHOR: Grinberg, Ae A. 


TITLE: 
Crystals 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No 


TEXT: The purpose of this work was to develop a theory of the photo- 


magnetic effect of anisotropic cubic crystals in weak 
for an arbitrary orientation of the crystal. The firs 
effect, a macroscopic theory, is by Yu. M. Kagan and 
(Ref. 14). It obtains the angular dependence of the a 
magnetic effect (the so-called Kikoin-Bykovskiy effec 
approximately correct form. For the determination of 


effect, it uses a phenomenological coefficient, which, however, can be 
e microscopic theory developed in the present 
determine the electric 


calculated on the basis of th 
work. First of all, equations are set up which 
fields that appear on irradiating a plane-parallel pl 
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conductor placed in a magnetic field. The geometric relations of the 
experiments are shown in Fig. 1. These equations are then solved on the 
supposition that the dimensions of the sample are large compared to the 
diffusion length of the minority carriers (holes). Explicit expressions 
are given for the components of the electric field and the concentration 
of the minority carricrs. These are valid for an arbitrary orientation 

of the crystal to the magnetic field. These results are then applied to 
gome special cases. One application is made to the irradiation of the 
(111) plane; Fig. 2 shows the dependence of the field component E> on the 
angle a° obtained from formula (23), and the experimenta] angular LE 
dependence according to Ref. 3, the angle a° giving the direction of the 
magnetic field relative te the sample. Fig. 3 shows £2 as function of 

wy for a® = 45° and H = 24,000 oersteds, characterizing the directions 
of the coordinate ares with respeoat to the (111] direction. The experi- 
mental angular dependence (Fige 3a) is again compared with the 
theoretical value (Fig. 3b). The other application cf the theory is made 
to the case of the trradiation of the (110) plane, that is, 0x5 lies in 
the C10] direction. Fig. 4 shows Ea{y) at a? = 45°. The theory of 
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anisotropy of the photomagnetic effect developed here is in good 
agreement with the experimental results. There are 4 figures and 14 
references; 11 Soviet and 3 US. 
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AUTHORS: Grinberg, A. A», Strokan, N. B. 
See, — 


\ 
TITLE: Influence of the Rate of Surface Recombination and of the 
Absorption Coefficient on the Transient Responses of Photo- 
diodes 


PERIODICAL: Pizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 1536-1541 


TEXT: srotticsel aes to this day known as the converters of light signals 
or radiation pulses to eleotrio pulses with the least inertia; the study 

of the influenoe of various parameters on their inertia has a great practi- 
cal importance. The present paper is a contribution to this problem, The 
authors obtained, theoretically, an expression for the transient response 
of a photodiode for arbitrary values of the surface recombination rate S 
and of the absorption coefficient k; the importance of considering finite 
Ss. and k values is disoussed in the introduction. As the initial step for 
the formulation of the problem (which is treated as a one-dimensional one), 
the authora used a schematio representation of a photodiode as ia shown by 
Pig. 1. With large k values, e.g., in the conversicn of a step pulse 
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(_s- pulse) by 4 photodiode, distortions of two types occur: the pulse 
experiences a shift with time and a modification of the form. 9, (delay 


time) denotes the time from the beginning of excitation to the moment at 
which the current has attained 0.1 of its atationary value 1543 9, denotes 


the duration of the ourrent growth in the interval 1,, [0-15 07] + The 
authors wanted to determine 0,(«»S) and 0, (k,S)» and to find 1,-(+) for a 


.J7 -excitation pulse. First, the transient response is found for a 6 pulse, 
by which it is possible to determine I(t) by means of Duhamel's formula 
for various exciting pulse shapes. Formulas (5) and (9) are obtained for 
I,(t) and by means of them for some special cases the transient responses 


are calculated for 3-0 and shown in Pig. 2. Iy-(t) is given by forma (10). 


By means of these formulas, 0, and o, can be determined as functions of 


kw; Pigs. 3 and 4 show these for verious 8 values. (w characterizes the 
distance between the jrradiated diode surface and p-n junction, cf. Fige1). 


9, shows the largest change in the transition range of uniform generation 
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(kw €1) to a strong absorption (kw >1). In the range of kw <1, 0, prac- 
tically does not depend on S. , is less dependent on kw than 0,- 
0 = 9, + O55 is basically determined by 043 0 drops with rising S and 


scarcely varies with kw. It is stated in conolusion that the transient 
responses of photodiodes are only slightly influenced by S. Consequently, 
the formulas which are given for S = 0 can be used in practice, namely (11) 


for I ,(thand (12) for T(t). The authors finally thank D. V. Tarkhin for 
his aid in the numerical calculations. There are 4 figures and 5 references: 


4 Soviet. "a 
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AUTHORS : Grinberg, Ae Ae. Paritekiy, L. G-. Ryvkins Ss. Me 
TITLE: The Influence of Adhesion Levels in Semiconductors on the 


Steady Photoconductivity, and the Lifetime of the Minority 
Carriers WO } 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Now 1» PP- 1545-1561 


TEXT; The pregent bulky article deals with 4 comprehensive study of the 
influence exerted by adhesion levels introduced into a erystal upon the 
carrier recombination in the steady state (thus, upon Tp? th and 49) 


taking place above other traps located in the forbidden band. The atudy 
is extended to cover the influence of filling of adhesion levels on the 
dependence of TH and Tp on temperature and light intensity. In the intro- 


duction, the authors disouss 8 number of relevant publications. In the 
first section of the paper, the influence of adhesion levels on ft, and 


% in the steady estate is qualitatively examined by means of an example 
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the Lifetime of the Minority Carriers 


This 1s done on the model of a semiconductor 

in whose forbidden band there exist two types of local levels with sharply 
differing properties (Fig. 1); the S levels are assumed to be traps for the 
minority eleotrons fron the conduction band and the holes from the valency 
band, i.@., they are recombinaticn centers for the light-~produced minority 
charges. The M Yevels aro, due to electron exchange, connected with the 
conduction band (the electron exchange with the valency band is forbidden) , 
and therefore they are adhesion levels for the electrons. It ia showm that 
the electron and hole concentrations in the S§ centers are closely related 
to the electron and hole concentrations in the bands. E. g-, if the elec- 
tron concentration in the conduction band 18 changed anyhow, the electron 
lifetime 1) = 1/7, in thia band is decreased, and the hola lifetime 


; /1 5M in the valency band grows. This is the sense in which the 


introduction of adhesion levels acts. (ry, and % are the trapping factcrs, 
e concentrations in the S centers; n, + P, * 
In the following 


of a high injection level. 


n, and Pp, the electron and hol 


=~ §, the concentration of the recombination centers). 
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The Influence of Adhesion Levels in 3/181/60/002/007/026/042 
Semiconductors on the Steady Photoconductivity B006/B060 
and the Lifetime of the Minority Carriers 


sactions of the paper the authora first examine in a general way the 
influence exerted by adhesion levela in the case of a high injection 
level at a low concentration of the recombination centers, and then the 
same ia done for a semiconductor with two types of injection levels. 

In this semiconductor the forbidden band contains, besides the recombina-. 
tion centers S and the adhesion levels M for the electrons, adhesion 
levels L for the holes from the valency band (Pig. 7). Section 4 again 
treats, for a semiconductor with one adhesion level in the forbidden 14 
band, the case of a high injection level, but at a high concentration of 
the reoombination centers 8S. Finally, section 5 deals with the case of 4 
low injection level at an arbitrary concentration of the recombination 
centers. Here, the Fermi quasi-levels of electrons and holes practically 
coincide, and the traps may be classified into adhesion levels and recon- 
bination centers only on the basis of the various trapping cross sections. 
(5.9) and (5.10) are firet generally derived for t and 1); for M = 0 
they go over to (5.11). The latter formulas are the further treated for 
the apecial cases of an n-type and a p-type semiconductor. 
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and the Lifetime of the Minority Carriers 


S. G. Kalashnikov is mentioned. There are 10 figures and 19 references: 
5 Soviet, 9 US, and 3 German. 
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2412200 (13% 1160, 162) 3006/B056 


AUTHORS : Grinberg, A. A. and Novikov, S. R. 


TITLE: Investigation of the Longitudinal and Transverse Magnetic 
Concentration Effects for the Purpose of Determining the 
Coefficients of Magnetic Conductivity in Anisotropic 
Crystals of Cubic Symmetry 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp» 2713 - 2717 


TEXT: This paper is a continuation of two earlier ones, in which the 
authors investigated these problems for isotropic crystals and showed that 
the minority-carrier mobility may be determined also from the relations 
between the concentrations of heavy and light holes. As, however, 
directional dependence of the concentration effects in Ge was experi- 
mentally found, these effects are now investigated in anisotropic cubic 
crystals, proceeding fromthe phenomenological equation of Seitz 

j » OF + a[EH] + pEH* + 74 (EH) . §TE for the charge current. T is 8 matrix 
with the elements Thy . Hyoayd 9, ig the electrical conductivity at H=03 
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verse Magnetic Concentration Effects for the B006/B056 

Purpose of Determining the Coefficients of Magnetic Conductivity in 
Anisotropic Crystals of Cubic Symmetry 


a/o , is the approximate Hall mobility; f/o,. 7/94: and 6/a, are material 


constants (in the case of isotropy, 4-0 and B+z0) . The coefficients may 
be experimentally determined by two methods mentioned in publications. 
The Seitz equation, however, holds only for weak fields up to about 


1.5410? oersteds. As, however, no other equation taking the anisotropy of 
holes in Ge into account, and which is also valid for strong magnetic 
fields, the authors endeavor to obtain a solution by way of a compromise, 
which may be looked upon as a useful approximation also_in the case of 
gtrong fields. This is possible for the cases in which Hi[(t11] and 

H || [1 10} . The coefficients p/o, 7/0. and 5/o were determined on n-type 

Ge specimens with a resistivity of 2.3 and 10 ohm.cm by measurement of 
the longitudinal and transverse magnetic concentration effects 


(at Ha1.1-104 oe). The results are given in a table and compared with the 
values obtained in Refs.4 and 5. The following experimental values were 


obtained for the three parameters: 126-1079, 0.6-107, and 0.55-1079. 
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Investigation of the Longitudinal and Trans- s/181/60/002/011/009/042 
“erse Magnetic Concentration Effects for the B006/B056 

Purpose of Determining the Coefficients of Magnetic Conductivity in 
Anisotropic Crystals of Cubic Symmetry 


The corresponding values for heavy holes were found to be -0.75-1079, 0, 


and 0.64+1077. S. M. Ryvkin, Doctor of Physical and Mathematical 
Sciences, is thanked for advice and interest. There are 1 figure, 
1 table, and 6 references: 2 Soviet and 4 US. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute 
of Physics and Technology of the AS USSR, Leningrad) 
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44-.770° 
AUTHORS: R vkin Ss. M., Grinber, A. es Ivanov, Yu. Ley 
Novikov, 3. Rey rotethite W. D. 
7 


TITLE: Investigation of the Diffusion of Minority Carriers in a 
Magnetic Field 7 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Now 4, pp. 575-590 


TEXT; The distribution of the concentration of minority carriers intro- 
duced into a magnetic field by "point" injection was theoretically and 
experimentally studied. A light spot was focused onto a germanium sheet 

cut out of a single orystal. The ocourring emf was measured by means of 

an JIB-9 (LV-9) tube voltmeter. The setup is schematically represented in 
Fig. 1. Thus, the longitudinal ma etostriction effect (Fig. 5) was measur- 
ed on p-type and n-type germaniua. uch measurements may be ueed to de- 
termine such semiconductor parametere as the microscopic drift mobility 

of carriers and the concentration ratio between carriers of equal sign 

but different effective mass. The concentration ratio between light 

and heavy holes in germanium was about 2 per cent. Mention is made of Xx 
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I. K. Kikoin, Noskov, and Pikus. There are 7 figures and 18 references: 
7 Soviet, 1 American, 9 British, and 1 Prench. 


ASSOCIATION: Leningradskiy fisiko-tekhnicheskiy institut AN SSSR 
(Leningrad Physiocotechnical Institute of the AS USSR) y 


SUBMITTED : July 24, 1959 
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| AUTHOR: |. Grinberg, A. A. fo Bs 
, TITLE: . Theory of the transverse photomagnetic effect 2 a 
‘ a : ht: Ag F 


| PERIODICAL: .’ Fizika tverdogo tela, v. 3, no. 1, 1961, 94-96 

TEXT: 3n'1956 I.KiKikoin- ana’ Yu. A. Bykovskiy have investigated the transverse I 

; - photomagnetio effect (ph.m.e.) on germanium very closely; up to that time |; 

- the anisotropic ph.m.e. on Ge-had not been known. The theory of the trans- 

:- verse ph,m.e, has been developed by B. Ya. Moyzhes and Yu. N. Obraztsov 

! (1957); they assumed: a relaxation time independent of energy, and showed 

| that, #£f only one type of. electrons and holes is present, the transverse | 

: - phemsce. cannot change: its sign with increasing H; but this had been proved’ 
| experimentally for p-type Ge specimens. When considering the existence of. 
' heavy and light holes, it 48 possible to explain the change of sign with — 
i -type Ge theoretically, however, only for such concentration and mobility: 

; ratios of heavy and light holes, which are incompatible with data on the - : 
i Hall constant and others. The only possible exporimental explanation is 
that the change of sign is caused mainly by an anisotropic ph.n.e.3 the 
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Theory of the transverse... + B102/B212 
present paper tries to verify this theoretically. The transverse ph.m.e. 
4g caloulated with an exact consideration of the carrier scattering i 
mechanism. Using the equations and notations from a previous work (Ref. 8) 
and taking into account the energy dependence of the relaxation time and 
the existence of light and heavy holes, one obtains the following : 
expressions for the transverse ph.m.@. of an anisotropic semiconductor! : 
a) for p-type material (pen,)! 


; ’ 
b) for n-type material (n,>P)s 


grail An inld) te (,_sapiriete eel anze, a) 


; a (1-» tg”) 


ep AT bp (0) — Sp (ed), wf, ue (1+ teOe teO)) state 
ae ear i tft ee (2) 


AW denotes the angle whioh P forms with the exposed semiconductor surface. : 
For weak magnetic fields with scattering of carriers by acoustic vibra- ‘ 
tions of the lattice, these formulas read as follows: 
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a) for p-type materials 


| rants ayer aye ax 
ee Ane jy" z 
. af)? (Ae wf) (L-e 1) | sin _F 

ed x[o+9-4 i ie ral my gacentgil 

> for n-type atria 


ee <- ar eeroy es ae 
eae ar (FY (a) (0-4) 


ce ene 
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4 : as A sine 


and for strong asgistix fields: 
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Ig denotes the illumination intensity, B the quantum yield, A the concen- 
tration ratio Of heavy holes to light holes, and «x the mobility ratio, 
From these formulas it ig evident that, even if there are 
holes (A-» 0), the sign of the effect o 
Alike; the change of sign 
carriers exceeds the mobil 
For A ; 


rt 
i. 
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only a function of the foousing effeot of the magnetic field. The author 
thanks S. M. Ryvkin, Doctor of Physical and Mathematical Sciences, for 
discussions. There are 8 references: 7 Soviet-bloc and 1 non-Soviet-bloc. 


ASSOCIATION: PFiziko-tekhnicheskiy institut AN SSSR imeni akad. A. F. Ioffe 
Leningrad (Institute of Physios and Technology AS USSR 
imeni Academioian A. F. Ioffe, Leningrad) 


SUBMITTED: May 16, 1960 
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AUTHORS: Grinberg, A» Ass Ryvkin, S- M. 


TITLE: Unipolar nonsteady photomagnetic effect 
PERIODICAL: Fizika tverdogo tela, Ve 3» no» 8, 1961, 2470-2474 


TEXT: While under steady conditions the ordinary photomagnetic effeot 
(Kikoin-Noskov) occurs only in the case of bipolar photoconductivity of a 
gemicondyctor, & photomagnetic effect (PME) may occur also in a unipolar 
semiconductor under nonsteady conditions. At the moment of illumination a 


diffusion current of unbalanced charge carriers is formed because the 
charges do not have sufficient time to forma counterfield. The noncompen- 
sated diffusion current of the unbalanced charge carriers is deflected in 
the magnetic field thus causing the PME voltage. After the illumination is 
awitched off a voltage of reverse polarity occurs (Fig. 1) due to "suction" 


of the volume charges. Quantitative estimation: The authors proceed from 
the formula 
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Unipolar Eee! photomagnetic effect B109/B 
j=e(s—“ yk} +0 — perme, | 


rac *=epnB-+-eDgradin; = p= “5, (2 (<a ; (Se i) in — spema peaanca- () 


given by A. A. Grinbere (Ref. 1: FIT, II, Be. 1960) (,, relaxation time, 


p electron mobility, rr Hall mobility of the electrons, the other denota-~ 
tions are the same as in Ref. 1). Under ordinary conditions, this formula 


is sufficiently accurate. The following relation is obtained for the 
electric field 


where An of ie the concentration of the unbalanced carriers in the neutral 


ae of the illumination tange of the specimen with t oo, 
Now = N. exp (- O5,,/kT), where N, is the effective density of the states of 
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the conduction band, M the total concentration of the defects, and m, the 
concentration of the defects which, in the case of thermal equilibrium, is 
occupied by electrons, q photon capture cross section ina defect. Fig. 3 
shows the relaxation effect of EB, for two ratios </t0. 


? 
Lata - 


holds for the maximum value. The short-circuit current is 


toot = 

tei, 1 ee 

hae Benn tt T tam, (10), OC: 
Shee) kg ~“ 


the maximum short-circuit current amounts to. 


mes) H = i Ae 
I =D see L Ana. (sy) ° <= 
; : (11). . 
The ratio (10) : (11) indicates that the nonstendy unipolar PME ia strongly i Fe 
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marked in poorly conductive materials. Thus, with the following values 
L, = icnm, Ly = L = 0.1 cm, E= 16, wH/e =*1, Qn “nos Toma 1015 1/sec-com 


4:10°'° « 4s obtained for the maximum short-circuit current. With a 
mobility of 4~102 cm@/v sec the interval resistance R, = 107 ohm. Thus 


voltage of 107? v is formed at a load resistanco R~Y0.3 R,-. The authors 
thank L. E. Gurevich for valuable help. There are 3 figures and 1 Soviet 


reference. 4 
aSoOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AH CCCP, Lenin- ie 
grad (Institute of Physics and Technology imeni A. F. Ioffe 
AS USSR, Leningrad) 


SUBMITTED: March 18, 1961 (initially), April 5, 1961 (after revision) 
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26.2360 
AUTHORS: Grinberg, A. Ae, Novikov, S. R., and Ryvkin, S. M. 


BO19 /BO56 


TITLE: The New Effect of Negative Photoconductivity in a Magnetic 
Field 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, pp. 329-331 


TEXT: Fig. 1 shows a scheme of the experimental order, by means of which 
the authors carried out their experiments. By means of this device they 
were able to transmit light pulses to the semiconductor in the case of the 
existence or non-existence of a magnetic field. The photoconductivity 
without a magnetic field corresponded to the "positive" conductivity, that 
with magnetic field corresponding to the "negative" conductivity. The 
effect produced by the photo-emf of the specimen could be inhibited. The 
explanation of this effeot proceeds from the fact that in the motion of 
the carriers in a magnetic transversal field their trajectory is curved, 
whereby the resistance is increased. The Hall field formed in this con- 
nection partly aligns the trajectories again, and thus decreases the 
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growth of the resistance in a magnetic field. Thus, by some decrease of 
the Hall field, the resistance of the semiconductor is increased. By 
irradiation with light from the absorption band, electron-hole pairs are 
produced, and the inorease of the electron concentration leads to a de- 
crease of the Hall field. A formula is desived for calculating the nega- 
tive change in the photoconductivity in n-type germanium, and further, 

two inequalities are given, by means of which it is possible to determine 
when no negative photoeffect may be observed in n-type or p-type material. 
There are 3 figures. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR (Institute 
of Physics and Technology of the Academy of Sciences USSR) 


PRESENTED: August 1, 1960, by A. F. Ioffe, Academician 


SUBMITTED: July 28, 1960 
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1: 1) Specimen. 2) Source 
modulator. 


7 3) Objective. 4) Light 
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24.7700 (1043, 143, 1¥¢2) B!08/Bi05 
AUTHOR: Grinberg, A. A. 
TITLE; Volt-ampere characteristic of a Pen junction in forward 
direction 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, i962, 99 - 105 


TEXT: At present, two principal difficulties spoil the theory of the -ro):- 
ampere characteristics of p-n junctions. The first as the infinite increase 
in carrier concentration, the second is the departure of the experinenzai 
voltamrere characteristic from the "root-I" law. These difficulties are 
explained by a space charge in the p-n junction. In the calculations it is 
assumed that the p- and n-domains are perfectly symmetric in geometry as 
well as in their properties. Recombination in the junction is neglected 

The strong currents in the forward direction only are considered go that 

the voltage drop across the narrow band of space charge can be neglected, 
The volt-ampere characteristic in this case is calculated ag 


Tro ERT- tht, where «an, x Vare*n sun, 1. M/3q+ Ig > DN x, = 
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Ny « Concentration of donor impurities, 


current, carrier co § en decreases 
again. This beh i P the electric field 
with increasing § s nally reduced ang 
% Space charge occur : “reases mere 
rapidly than current, r concentration w1]} de@rreage 
author thanks 5S. MOR ¥YSics and Mathematics, and A 
Rogachev for discussions, gures and 5 references: 4 Sar 

and 2 non-Soviet. English-languaye Publica’tons 
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ACCESSION NR: AP1,019859 8/0181/64,/006/003/0911/o911, 
AUTHOR: Grinberg, A. A. 


TITLE: Amplification of ultrasoma in somimetals and semiconductors with internal, 
conductance 


SOURCE: Fisika tverdogo tela, v. 6, no. 3, 1964, 911-92) : 


TOPIC TAGS: ultrasonic absorption, scrdimetal, charge carrier, ponderomotive 
force, acoustic wave propagation, hole drift 


ABSTRACT: Tho coefficient of ultrasonic absorption QL (emplification) has been 
Calculated in semimetals unier stron; transverse electric and magnetic fields. 
The calculation includes recombination of nonequilibriua charge carriers, the 
deformation potential of ponderomotive (Lorentz) force, and increase in lattice 
charges. These are included in the equation for acoustic wave propagation along 
the axis Oy, axis of electron and hole drift for << A a0 (A ,~asan free 
path of thermal Phonons, A. -wave length of acousti? wave), 3 expression 
for Gis derived from the Fesulting dispersion equation, Under the conditions 


Card ‘1/2 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683( 


CIA-RDP86-00513R00051683 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


ACCESSION NR: 4P1,019859 


of coefficient. amlificatio 
hole gas is shown to lead +6 Sale S c2, the "viscous" action effect of electron- 


| Eo! 8 


2 
p< Fie i wp? z EE 


For InSb a 7K, H~ 3 x 10! carte | . 
e ed, jE, - &| ~15, and |g * 
rnd Ve Oe Seabee ee eg author Se grat e oe eee, oe 

e G. Skobov for their help and advice, ° Orig. art. has: 2 pe e Gurevich . 


SUBIOTTED: 17Jun63 DATE ACQ: 3lMaré4, 
SUB CODE: PH MO REF SOV: 005 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051683( 


: -00513R00051683 
PRE ROVER EO GEER RSE nUrecai UN 27 2000 ee Ee 0S eCpostee. 


- ACCESSION aR: AP1,0264,97 8/0181/6l,/006/ool/1228 1229 
AUTHOR: Grinberg, A. A. 


TITLE: A possible experimental verification of the relation between the absorption 
coefficient of ultrasonic energy and the acoustical-electron Current in solids 


SOURCE: Fizika tverdogo tela, v. 6, no. h, 196), 1228-1229 


TOPIC TAGS: ultrasonics, acoustical electron current, absorption coefficient 
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ABSTRACT 3 When sound is c 
emf should not d 


entirely b; 


unit time, rived by G, Weinreich (Phys, Rev., 
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ACCESSION NR: APLo2shs7 
relations when 20d>)1. Its advantage ovor measurement of the acoustical-electron 
onf lies in the fact that a larger absorption coefficient is achieved with larger 
concentrations of current carriers, which leads to a small acoustical-electron 


concentrations at 2xd>)1. This may appear paradoxical, but 4t must be borne in 
mind that the Condition 2xd>)2 cannot be obtained in the absence of free current 
Carriers, Orig, art, has: 5 formlas, 


ASSOCIATION : Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR, Leningrad 
(Physicotechnical Institute AN SSSR) : : 


SUBMITTED: 220ct63 e DATE £CQ: 27Apr6l, EXCL: 00 ! 
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ABSTRACT: The effect described is present only in piezoelectric 
, semiconductors with bipolar conductivity, the properties of which 
have not yet been treated in the literature. It consists in the fact 
; that if ultrasound is.transmitted through a piezoelectric placed 
in a magnetic field in a direction perpendicular to the magnetic 
| field, then an electric field is produced in the third direction. 
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ABSTRACT: An analysis is conducted of criteria required to attain negative absorp-: 
tion due to indirect transitions ioavolving transfer of energy and momentum between ! 
electrons (holes) and free carriers. Such a mechanism, first discussed by S. M. ! 
Ryvkin in FIT, v. 7, no. 4, 1965, p. 1278, and later analyzed by Ryvkin et al.in 
FIT, v. 7, no. 7, 1965, p. 2195, requires the presence of an applied electric field: 
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: ABSTRACT: Rectangular parallelepipeds of n-type germanium were excited by short 
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ABSTRACT: The authors consider photon- hoton scattering in insulating crystals. The 
process is caused by the polarizability of the-erysteToaus to virtual transitions of 
electrons from the valence band to the Conduction band. The dipole approximation is 
used for calculating the scattering cross section. It is shown that the scattering 


of phonons with energy hw much less than the width of the forbidden band is_ 
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of bivalent platinum with o-slaniac. 
A. A. Grinberg and =. M. Volsbtein. Aull. aced. ect. 
Ur Rr Sr: se tei, math. wal, Str, chim, 1097, AAS- 
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